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The purpose of this study is to determine the ability 
of prospective elementary school teachers to understand and 
use maps. 
It is motivated by three interrelated factors: first 
the increased complexity of the modern world has caused the 
need for an increased emphasis upon, and more effective 
teaching of geography in today 1 s curriculum; second, the 
ability to understand and use maps is a necessary requisite 
to effective geography teaching, and third, basic to the 
effective teaching of maps skills and understandings is the 
teacher who is adequately prepared to teach this complex 
abstraction. 
When scientists discovered how to release the energy 
of the atom they gave man the power to destroy himself. 
There exists in the world today a terrific tension caused by 
the threat of Communism to the free world. Powerful nations 
on both sides possess the ability to completely destroy all 
mankind. If there is ever to be real peace in the world--
not peace that is maintained by airplanes roving the skies, 
submarines roaming the seas, and intercontinental ballistic 
missiles poised on land, all ready to release their nuclear 
weapons of destruction--it can be reached only by under-
standing between peoples of the world. Before there can be 
understanding there must be knowledge. The study of geog-
raphy helps people to obtain this knowledge. 
There are in the world today powerful nations that 
have not taken sides in this struggle between Democracy and 
Communism. Nationalism is gaining steadily in Africa, and 
many new nations are being formed. A knowledge of the prob-
lems of these neutral and newly formed nations is imperative 
if they are to be kept from being entrapped by the promises 
of Communism. 
The speed of travel from country to country and con-
tinent to continent has increased the importance of the 
study of foreign countries. With the advent of jet air 
travel, any place in the world can be reached in a matter of 
hours. The oceans are no longer barriers. Countries that, 
a short time ago, were days and weeks travel away are now 
our neighbors. This is not only significant for reasons of 
defense, but because people of this country have more 
leisure time and travel between countries is increasing 
steadily. 
A consideration of the above factors indicate that 
geography should be an important part of the modern curric-
ulum. The prominent geographer George T. Renner held the 
opinion that "we should place geography at the core of our 
educational system."l He also states, "Geography • • • 
lGeorge T. Renner and Paul F. Griffen; "Geographic 
Education for Survival, " School and Society, 70:84, 
August, 1949. 
2 
should become the basis of all education on earth.•2 A 
review of the literature in Chapter II will show that there 
are many Who feel that geography is not receiving enough 
emphasis in today's schools. 
The second factor which motivated this study was the 
realization that the ability to understand and use maps is 
necessary to effective geography teaching. The subject of 
geography has been divided into many areas or study. One 
interpretation d~vides the study into physical, cultural, 
social and human geography.3 The terms economic, political, 
and locational geography are also used. Kennamer4 divides 
the study into the two general areas of physical and cul-
tural geography. It is this conception of geography that 
shall be used in this discussion of the value of maps to 
geography, and throughout this thesis. Kennamer defines 
the function of physical geography as follows: "The 
function of physical geography is to develop an under-
standing of all the natural conditions that give character 
to the face of the earth."5 He lists these natural 
conditions as those concerning "atmosphere, water, land-
2Ibid., P• 82. 
3Preston E. James, •New Viewpoints In Geography" 
Twen~-ninth Yearbook of the National Council far the Socia1 
Studies, 1949, p. 260. 
4~., P• 213. 
5Ibid., P• 213. 
3 
~ 
forms, soils, minerals, and animal life."6 The necessity 
of using the map in the study of physical geography becomes 
obvious by considering its definition. This same author 
states: "Physical geography is the background for the rest 
of geography which is to study the activities of Man with 
regard to Place •••• "7 This definition of cultural 
geography indicates the intrinsic relationship between 
geography and the map. But many teachers are neglecting to 
use maps in their teaching of geography, and thereby 
failing to teach the "hard core of geography" to which 
James refers: 
It is time the hard core of geography be returned to 
the social studies. This is not geography as the list 
of things contained in an area, but geography as the 
analysis of the meaning of place and position on the 
earth, as an analysis of the significance of areal 
associations of things. It is place illuminated by 
period and period by place. It is ~eography based 
firmly on the study of the meaning of world symbols and 
map symbols, and on an adequate understanding of the 
problem of portraying the curved surface of the earth 
on a flat piece of paper.B 
The following quotation refers to the necessity of 
using maps in the study of all areas of geography. 
The map is the tool and the trademark of geographers. 
The whole space of the earth's surface is the province of 
their study. Many points of view and many different 
emphases~-cultural, regional, physical, historical, 
economic, and others--have developed within the field of 
6Ibid.' P• 211 
7Ibid., P• 213 
sibid., P• 9 
4 
geography, but all alike consider the phenomena they 
study within a single conceptual framework, that of 
terrestrial space.9 
Not only must the map be used in the teaching of 
geography, but it must be properly used. A map is a complex 
abstraction that has many uses. To fully utilize a map 
requires certain understandings and the use of many dif-
ferent skills. Scully, in her thesis, states: "Authorities 
agree that the map skills program should be started in the 
elementary school.•lO Therefore, the elementary school 
teacher must himself, possess the necessary understandings 
and skills before he can teach them. If a teacher is to 
teach effectively from or with maps, he must have a 
broader knowledge than that which he expects his pupils to 
obtain. Many important understandings may be gained from 
maps when they are properly used, but many serious misrep-
resentations may result from the improper usage of maps. 
The Air Age brought about the need for new types of 
maps. This has been met by the development and increased 
usage of newer types of projections. Many different types 
of equal-area projections have been developed to combat the 
problem of areal distortion. The Mercator projection, 
9Philip L. Wagner, "The Geographer's Concerns with 
Education," School Review, 65:2701 September, 1957. 
lOFrances M. Scully, "An Analysis of Maps and Map 
Activities on South America Found in Six Middle-Grade 
Geography Textbooks," (unpublished Master's thesis, Boston 
University School of Education, 1950), pp. 4-5. 
5 
developed for use by sailors on east-west journeys, no 
longer has the importance it once had. The elementary 
school teacher should be familiar with these newer projec-
tions, and he should realize that all projections, whether 
old or new, have certain advantages and disadvantages. 
An examination of the studies concerned with the 
ability of students to use maps indicates that there is a 
weakness in this area. It is the punpose of this study to 
measure the ability of prospective elementary school 
teachers to use and understand maps to determine whether 
poor pupil achievement in the map skills area can be 
attributed in part to inadequate teacher knowledge. 
All such studies must be undertaken with qualifi-
cations. In the present case, they pertain to the selectiot 
of the skills and knowledges tested. The instrument con-
structed for use in this study did not attempt to test all 
of the concepts and skills involved in using maps. The 
concepts and skills tested, and the justification for their 
selection will be included in Chapter III. Another quali-
fication of this study is the implicit assumption that ther 
is a functional relationship between effective geography 
teaching and the proper usage of maps, and also, that there 
is a functional relationship between the adequacy of 
teaching map skills and the knowledge of the subject by the 
teacher. This is not to say there can be no geography 
teaching without using maps, or there can be no teaching 
6 
of map skills by poorly prepared teachers, but geography 
teaching will be more effective with the use of maps, and 
the quality of map skills teaching will improve as the 
knowledge of the teacher increases. These relationships 
cannot be empirically validated, at least not within the 
scope of this study, but they can be substantiated on the 
basis of pedagogical evidence. 
In an attempt to determine the extent to which 
prospective elementary school teachers understand and are 
able to use maps a test of selected map skills and under-
standings was administered to a fairly representative 
group of college seniors in three teacher training 
institutions. 
It is assumed that an evaluation of the results mat 




REVIEW OF LITERATURE 
1. Achievement In Map Skills and Understandings 
The decision to test the map skills and under-
standings of elementary school teachers was based upon the 
opinion of this investigator that pupil achievement in this 
area is poor. In order to substantiate this opinion and to 
justify the writing of this thesis, the literature con-
earning the ability to use and understand maps was 
investigated. Also, the literature concerning the extent o 
geographic knowledge was examined. This was done for two 
reasons: first, "The ability to intelligently read and 
interpret a map is one of the prime essentials of successfu 
geographic study and enjoyment~"l and second, map skills ~e 
taught within the geography program. Sorensen writes: "In 
education, it is geography alone that assumes any major 
responsibility for helping youngsters learn to read maps."2 
When geography is ignored, the opportunity to use maps will 
be limited, and the development of map reading skills and 
map understandings will also be neglected. It can be 
lMcDavitt, "Map Pre-Tests: Devices to Discover The 
Ability of Pupils to Interpret Maps," Journal of Geography, 
44:207, May, 1945. 
2clarence W. Sorensen, "Geography: Recent Trends and 




inferred that when achievement in geography is low, achieve 
ment in the map skills program will also be low. 
A review of the related literature of the last 
twenty years indicates that not enough geography is being 
taught in the schools of this country.3 This situation is 
not limited to any particular grade level. Osterhart 
stated: "Geographic Training at the elementary level today 
is far below standard •••• •4 It was the opinion of 
George T. Renner, that geography is continually disappearin 
from the elementary schools.5 
The following statements have been made concerning 
secondary school geography: 
Sample tests of picked men in any branch of the 
service give ample proof that the most necessary basic 
ideas of the world and the relation of their country 
3senjamin Fine, "Geography Ignored In Colleges, 
Survey Shows,• Journal of Geo~aphy, 53:169, April, 1951J 
W. M. Gregory, "School Geograp y and Our Foreign Policy, 
School and Societ , 58:476, December, 1948; I. L. Kandel, 
Ne ec e Su ect," School and Society, 65:302, April, 
1 ; C. F. o n, Thinking Geographically," Social 
Education, 9:252, October, 1943; A. H. Meyer, "For Our Air 
Age ••• A Functional Geographic Education," Progressive 
Education, 22:5, October, 1944; E. J. Reeder, R. M. Miller, 
and G. J. Miller, "Geography in the Elementary and Secondar 
Curricula,• Journal of Geography, 52:204, April, 1955: G. 
T. Renner, "Learning Rediness In Elementary Geography,• 
Journal of Ge~aphy 50:65, February, 1951: and J. P. Vergis 
"I Map Is Not he Territory,• Education, 77:281, January, 
1957. 
~arry J. Osterhart, "The Place of Geography,• 
Journal of Geography, 48:172, April, 1947. 
5George T. Renner and Paul F. Griffen, "Geographic 
Education for Survival," School and Society, 70:85, August, 
1949. 
9 
thereto have been almost entirely neglected in their high-
school and college training.6 
Much geography, largely descriptive in nature, has 
long been taught in elementary schools, but geography has 
never become well established in secondary schools and 
colleges, levels at which study of its more mature aspects 
should be carried on.7 
In 1944 a survey was made of high school geography 
offerings in twenty-nine representative states. It showed 
that: 
In nine of the states, less than 10 per cent of the 
high schools offered geography courses; in five, between 
11-25 per cent; in four, 26-40 per cent; in six, 41-70 
per cent, and in five, 71-90 per cent.8 
In junior colleges the situation is not changed. 
Students are not studying geography. A survey conducted in 
1950 showed that only 2.1 per cent of the 300,000 students 
enrolled in junior colleges in the United States were 
studying geography. The survey also reported that only 56 
per cent of the junior colleges are offering any geography 
courses, and if it is assumed that the junior colleges not 
replying do not offer any geography courses then only 35 per 
6w. M. Gregory, "School Geography and Our Foreign 
Policy," School and Society, 58:476, December, 1948. 
7National Council for the Social Studies, The Social 
Studies Look Beyond the War, A Report Prepared by the Advisory 
Commission on Postwar Policy (Washington, D. C. :National 
Council for the Social Studies, 1944) pp. 25-26. 
8Alfred H. Meyer, "For our Air Age ••• A Functional 




cent are offering any courses.9 
College administrators and professors are complaining 
about the lack of geographic knowledge of incoming freshmen. 
A few years after the end of World War II one college 
professor wrote: 
This writer's experience in teaching the basic prin-
ciples of geography during the past five years to over 
one thousand selected Army Air Corps cadets at the 
University of Missouri, and to over one thousand pro-
spective teachers at the Chicago Teachers College, 
forces him to automatically assume that all students 
reaching the college level have absolutely no previous 
training in the field whatsoever.lO 
The following statement was made in Benjamin Fine's 
article published in 1951, concerning a study conducted by 
the New York Timesa 
Most of the college officials asserted that the 
students coming to them lacked even the rudimentary 
basis of a geography course, knowledge of the subject 
being woefully inadequate and almost unbelievably 
fragmentary. The study of geography has almost disap-
peared in the seco~dary schools and is dwindling in the 
elementary grades. 1 
Even though many college officials express concern 
over the lack of geographic knowledge of incoming students, 
the great majority of them receive no geography instruction 
during their college education. One study, made at the end 
9senjamin F. Richason Jr., "Geography in the Junior 
Colleges of the United States," Journal of Geography, 
50:246, September, 1951. 
lOosterhart, ~· cit., p. 171. 
llBenjamin Fine, "Geography Almost Ignored In 
Colleges, Survey Shows," Journal of Geography, 50:168, April 
1951. 
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of the last decade, indicated that fewer than 5 per cent of 
the college students in the United States were taking any 
geography courses, that 94 per cent of liberal arts instiM 
tutions did not require a geography course for the under-
graduate degree, that only one of the 264 colleges and 
universities replying requested a high school geography 
course for admission, and only 6.5 per cent of the students 
offered a geography course as one of the units for 
admission.l2 
An examination of the literature of the last twenty-
five years concerned directly with the ability to use maps 
shows that throughout this p~iod many educators have not 
been satisfied with achievement in this area. At the 
beginning of this period Renner stated: ~ew know how to 
learn from maps and fewer know how to teach from 
them •••• "13 A year later the same author expresses the 
opinion that history teachers avoid using the map, and to 
compensate for this they "resort to the over-use of dates," 
and that geography teachers over-use regional contrasts to 
compensate for their lack of teaching from maps.l4 During 
the years When this country was engaged in a global struggl 
12Ibid. PP• 165Ml66. 
13aeorge T. Renner, "The Map in Modern Education," 
Teacher College Record, 40:704, May, 1939. 
14aeorge T. Renner, "The Map as an Educational 
Instrument," Social Education, 4:479, November, 1940. 
12 
for survival much concern in this area was expressed. Renner 
reiterated his opinion when he wrote: "The war has taught us 
that few people can read maps, fewer yet can interpret maps, 
and only very few can make them."l5 In 1944 a commission of 
the National Council for the Social Studies made the 
following recommendations: 
The commission recommends ••• increased attention 
at both elementary and secondary levels to changing time, 
place and space relationships • • •• increased use at all 
levels of globes, maps of all kinds, and geographical 
charts and graphs With resulting familiarity with map 
projections and symbols, latitude, longitude, time belts, 
and weather maps, and with related development of skills.l6 
Elaine Forsyth stated: 
It is generally admitted both by educators and by 
the public that schools are failing to teach pupils· 
certain fundamental skills. In one of these skills, map 
reading achievement is far below what might reasonably 
be expected.l7 
Early in the last decade the author of an article 
concerning social studies in the elementary school 
emphasized the importance of map reading and concluded by 
saying, "Yet there are many pupils in our elementary 
15George T. Renner, "What the war Has Taught Us 
About Geography," Journal of Geograp~, 43:324, November, 
1944. 
16National Council for the Social Studies, The Social 
Studies Look Beyond the War, A Report Prepared by the Advisory 
.Commission on Postwar Policy (Washington, D. c.: National 
Council for the Social Studies, 1944} PP• 25-26. 
17ElaineForsyth, "Map Reading," Journal of Geography 
42:249 1 October, 1943. 
13 
schools who cannot interpret maps intelligently.•lB In a 
recent yearbook of the National Council for the Social 
Studies the author asserts that training in the under-
standing of maps is being neglected because the subject 
matter is erroneously thought to be too difficult.l9 Later 
in the same yearbook is written, "Academic training in map 
reading in this country needs additional emphasis.•20 
Several tests designed to measure map reading 
abilities have been administered to various age groups 
ranging from the elementary school to the adult level. 
Results of tests administered to this wide range of age 
groups will be reported for many of the errors made by 
students above the elementary school level and by college 
graduates indicate failure on skills which should be taught 
in the elementary grades. Also, they show a general weak-
ness concerning map usage at all levels of our educational 
system. 
In 1945 a diagnostic test of global concepts was 
given to sixteen hundred cadets of the United States Army 
Air Force. The cadets were each given a Mercator Projectior 
to use in answering the questions. The following results 
lS.aude W. Hunter, •social Studies in the Elementary 
Grades," Grade Teacher, 68:45, February, 1951. 
19preston E. James, "New Viewpoints In Geography,• 
Twenty-Ninth Yearbook of the National Council for the Social 
Studies, 1959, P• 1. 
20Ibid •• p. 96. 
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were reported: 
Less than half knew anything about the location of 
the Equator or the light lines--Cancer, Capricorn, 
Arctic Circle, and Antarctic Circle. Probably several 
who associated name and symbol correctly were guessing. 
About half knew which map symbol represented the Prime 
Meridian and the International Date Line. Less than 
half knew Which lines represented parallels and which 
meridians. Hence these terms carried no directional 
significance. An insignificant number of about 20 per 
cent had any idea of latitudinal or longitudinal 
sequence of limitations. None, to my knowledge, had 
any conscious method far proceeding in labeling any 
given parallel or meridian with the proper degree of 
latitude or longitude.21 
Also, a map interpretation test was given to ascer-
tain the cadets' ability to associate facts with geographic 
symbolization. The average score on this test was 55 per 
cent of the thirty-eight items correct. The ability to 
recognize continents, oceans, and major archipelagos was 
also tested. The average score here was 75 per cent 
correct.22 
Approximately six years later a test of the geo-
graphic knowledge of college students was performed by the 
New York Times. A thirty-two question test was adminis-
tered to a total of 4,752 college students--2,308 upper-
classmen and 2,444 freshmen--in forty-two colleges and 
universities in all sections of the country. The results 
21J. R. Schwendeman, "Some Experiences in Teaching 
Sixteen Hundred Cadets of the Army Air Force," Journal of 
Geography, 44:153-154, April, 1945. 
22rbid., p. 155-156. 
15 
concerning map knowledge were reported as follows: 
1. Only slightly more than half of the students 
knew what latitude and longitude are, and how they are 
used. 
2. Only 16 per cent knew approximately how many 
miles are covered by one degree of latitude. 
3. About 60 per cent knew that when it was noon in 
New York it was 9 A. M. in San Francisco, but only 12 
per cent knew it would be 5 P. M. in London.23 
Many questions were concerned with the ability to 
locate places. Although these questions do not directly 
test the ability of students to understand maps, responses 
to questions in this area do show that maps are being neg-
lected in our schools. If maps had been more frequently 
used throughout the elementary, junior high, and high schoo 
grades, students would not be so ignorant of place geograph 
The following results were reported& 
1. Only 5 per cent of the students could name the 
states that border on the Atlantic. 
2. Only 25 per cent could name the four largest 
oceans. 
3. Only 4.5 per cent of the students could list the 
states that border on the Great Lakes. 
4. Only seven students--all were upper-c1assm~n-­
cou1d name the countries that border Yugoslavia.2 
Another survey concerning locational geography was 
23Benjamin Fine, •united States College Students 
Flunk' In Knowledge of Geography,• Journal of Education, 
50:336-338 1 November, 1951. 
24Ibid., PP• 234-236. 
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conducted in 1952. In this study 2,084 freshmen college 
students from thirteen colleges and universities in all 
sections of the United States were asked to fill in the 
states on an outline map. The percentage of error amounted 
to 25.9 per cent for the Eastern States, 30.4 per cent for 
the Mid-Western States, and 30 per cent for the Western 
States. Williams also reported the surprising fact that 
at six schools some of the students couldn't fill in their 
own state. In one school 15 per cent missed their own 
state, and in another 13 per cent missed it.25 
An article published a year earlier reported further 
evidence of student ignorance of place geography. The 
following statements were made as a result of an explorator 
examination in geography given to students of the Universit 
of Kansas. 
1. The average student can locate thirty-two of the 
forty-eight (!now fiftyJ states. 
2. He can locate two South American countries. 
3. He does well to locate four European countries.26 
In the same year Edward Colesom, wrote: 
Our deficiencies in geographic knowledge even among 
people to be educated can hardly be exaggerated. 
25Kenneth J. Williams, "A Survey of the Knowledge 
of Incoming Students In College Geography," Journal of 
Geography, 51:160, April, 1952. 
26Fine, Benjamin,"Geography Almost Ignored In 
Colleges, SUrvey Shows," Journal of Geography, 50:168, 
April, 1951. 
17 
A Gallup survey conducted a few years ago found that 
two-thirds of the people interviewed could not find 
Greece on an outline map, nearly half failed on Spain, 
and one•third couldn't locate France, If you know where 
Czechoslovakia is you're one in four and if you can find 
where the Low Countries or the Balkan Nations are, you 
are a rare individual indeed, The findings of the New 
York Times, other studies reported in the literature-Bnd 
our experience here at the university, strongly substan-
tiate these appalling statistics. Indeed, if we were as 
ignorant generally, most people in America would have to 
sign their names with an •x•.27 
In 1949 a study concerning achievement of the 
secondary school level was reported, Edgar28 constructed a 
ninety question instrument designed to test the map skills 
of junior and senior high school students. From an exami-
nation of the results of the 371 test administered, Edgar 
states that the group showed definite weaknesses in the 
following areas: recognition of direction at the poles, 
use of latitude and longitude, ability to use longitude to 
tell time, ability to use the International Date Line, and 
with degrees of latitude and longitude, The author also 
reports that the group experienced some difficulty with the 
use of the scale, the wind belts, and zones and hemispheres. 
Edgar found that pupils revealed more ability on the better 
27Edward Colesom, "Teaching Locational Geography 
on the Elementary Level," Journal of Geography, 51:147, 
April, 1952. 
28william John Edgar, "The Construction and 
Evaluation of a Diagnostic Test on Map Skills For Grades Ten 
Eleven, and Twelve to be Compared with the Results of an 
Identical Test for Grades Seven, Eight and Nine,• 
(unpublished Master's thesis Boston University School of 
Education, 1949,) 
18 
known projections such as the Mercator, and that their per• 
formance on the less familiar projections such as the polar 
maps was poor. As the final statement in his summary 
chapter, Edgar writes: "The results indicate a lack of 
teaching of map skills. It appears that much learning on 
these skills is incidental.w29 
At the elementary level four years later, a test 
which included one hundred and fifty items testing general 
skills, ability to read a legend or key, and ability to 
apply global concepts in recognizing distortion on flat 
maps was administered to one hundred sixth-grade pupils. 
Wagner30 found that 62 per cent of the answers concerned 
with using a scale of miles were correct. The children 
showed a weakness in determining direction if north, south, 
east and west were not located in the usual position; 
using longitude and latitude in locating places, and in 
recognizing distortion on flat maps. Wagner makes the 
following statement concerning the results of the test: 
•one great weakness revealed by this study is that children 
do not have enough accurate knowledge in map reading 
skills.•31 
29~ •• pp. 71-73. 
30Louise Durkee Wagner, "Measuring the Map-Reading 
Ability of Siith Grade Children,• Elementary School 
Journal, February, 1953. 
31Ibid., P• 343. 
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In an earlier study completed in 1949 1 another map 
skills test, containing one hundred and thirty-eight items, 
was administered to one hundred and twenty-five sixth-grade 
fifty seventh-grade, and twenty-five eighth-grade pupils. 
The author described the total achievement as low. He 
round that children had the most difficulty with questions 
concerning latitude and longitude, and that they were 
particularly lacking in the agility to use longitude to 
tell time. Concerning the use of various projections, 
Littlefield states: 
It is evident that many or the skills, especially 
on certain types or projections, have not been taught. 
Pupils revealed more ability on the better known 
projections, such as the Mercator. Their performance 
on the North Polar map was poor, showing unfamiliarity 
with the map.33 
In conclusion, the author writes: "The general 
results show a lack of teaching on map skills. Evidently 
much learning on these skills is incidental.•34 
The reader will notice that a similarity exists 
between the conclusions of Littlefield and a previously 
mentioned study or Edgar.35 The reason for this being that 
32Harold w. Littlefield, •The Construction and 
Evaluation of a Diagnostic Test on Map Skills for Grades 
Six, Seven, and Eight,• (unpublished Master's thesis, 
Boston University School of Education, 1949.) 
33roid., p. 62 
34Ibid. P• 62 
35supra p. 12 
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Edgar used Littlefield's as a pilot study and expanded his 
to include the senior high school grades. 
2. Reasons for Poor Map Achievement 
In this section possible reasons for poor achievemen 
in the map skills area will be advanced. The adequacy of 
teacher knowledge, the basic concern of this study, as 
well as other possible explanations will be discussed. 
The statements of Renner, Griffen and Osterhart con~ 
earning the neglect of geography in the elementary school 
have been discussed earlier in this chapter,36 Other 
educators express the opinion that the study of geography 
is not receiving proper attention in the merged social 
studies program.37 It is most likely that the present 
status of geography is one of the important reasons for the 
existing weaknesses concerning maps, for map skills are 
taught as a part of the geography program, and where the 
teaching of geography is abandoned, the teaching of map 
skills will be neglected. 
36supra P• 2. 
37preston A. James, "New Viewloints In Geography,• 
Twenty-Ninth Yearbook of the Nationa Council for the Social 
Stucaes, ~'d&'d, pp. 1, 240; w. M. Gregory, "School Geography 
and Our Foreign Policy, "School and Society, 58:416, 
December, 1948; Grace E. Koerner, "The Vital Role and Scope 
of Geography,• Journal of Geographi, 56:179, April, 1957; 
John w. Reith, "Problems In Prepar ng the Elementary 
Teacher In Geography With Reference to California," Journal 
of Geographi, 53:163, April, 1954. 
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The content of the geography program is also being 
criticized. The opinion exists that the study of elemen-
tary school geography today emphasizes what man is doing 
and ignores the physical setting of man's work.38 This 
emphasis on cultural and human geography at the expense of 
physical geography indicates the further neglect of maps 
within an alreadyweakened subject, for map usage is not as 
essential to the study of cultural geography as it is to 
the study of physic~l geography. 
Kennamer says that geography has changed from a 
descriptive study to a physical science to a social science 
in less than one hundred years.39 Until the mid 1930's 
geography emphasized physical geography with little or no 
emphasis on man's activities, but after this period geog-
raphy began to emphasize people and their activities. This 
placed geography in the area of social studies.40 Today, 
some teachers feel that to teach locational geography is 
not consistent with current educational thought, and to do 
so would return geography to the status that it held at the 
turn of the century--that of a descriptive study. This 
opinion certainly does not lead to the adequate utilization 
38James op. cit~, p. 211. 
39Lorrin G. Kennamer Jr., "The Unique Change In 
School Geography," Journal of Geography, 54:32, January, 
1955. 
40James, ~· cit., PP• 31-34. 
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of maps. In 1940 Renner remarked: "The map is often neg-
lected because it is erroneously thought to be old and henc 
outmoded for education •••• •41 Twelve years later 
Coleson asserted: 
Many geographers have developed what amounts to a 
phobia against what they call the old "place geography." 
There was reason for rebellion against what geography 
was, nor would any of us wish to return to the atrocious 
job of trying to pound 325 place names for Grade III 
and 1,300 for Grade VI into poor kids' heads. But that 
was a long time ago. For years past, geographers by 
their own vociferous objections to practices largely 
outmoded anyway are inclined to give the impression the 
geography teacher has no responsibility for the map. 
Somewhere between trying to memorize every little 
whistle stop and not knowing where the Pacific is, a 
middleway should be found. At least somebody ought to 
teach children where a few places are. If the geogra-
phers won't someone else will have to. To fail to do s 
will only further weaken a subject already in a 
precarious position.42 
A review of the literature indicates that the diffl-
culty children have in using and understanding maps may 
exist because map skills are not being introduced at the 
proper grade level. One prominent educator alleged that 
map study is begun too soon, and that the maps used in the 
intermediate grades are too complicated.43 Others hold an 
opposing view. They are concerned with the fact that 
elementary school children depend too largely on the printe 
41George T. Renner, "The Map as an Educational 
Instrument," Social Education, 4:480, November, 1940. 
42 . Coleson, ~· £!!•• P• 148. 
43George T. Renner, "The Map In Modern Education,• 
Teacher College Record, 40:722, May, 1939. 
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word in texts and often pass over maps without a glance.44 
To remedy this, Edward Coleson advocates the introduction 
of maps at an earlier level into readers and pre-geography 
texts to correct the "pernicious habit of talking and 
thinking in generalities about places they have not 
'pictured' in space.n45 
The final reason for the neglect and misuse of the 
map, and the resultant inability of elementary school 
children to understand and interpret maps to be considered 
is that with which this entire study is concerned. Elemen-
tary school teachers do not possess an adequate degree of 
knowledge to teach properly this skill. 
This investigator was unable to find any studies 
that tested the ability of teachers to understand and use 
maps. However, there have been articles written which are 
concerned with the ability of teachers to understand map 
prpjections and the values of certain types of maps. Alfred 
Meyer relates the story of his writing to the publisher of 
a weekly news eve~map concerning the desirability of 
changing over from the Mercator projection to some other 
map projection which portrayed more faithfully the areal 
reali~es of countries. The publisher stated in his reply, 
44James, ~· cit., P• 201. 
4~dward Coleson, "The Elementary Social Studies: 
Sense and Nonsense In Intergration," Journal of Geography, 
57:199, April, 1949. 
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"A good percentage of America's schools are not equipped 
with any other, and to use a different projection would 
cause confusion among students in schools.n46 Meyer furthe 
criticized the ability of teachers concerning map projec-
tiona: 
The publisher unquestionably is right about the map• 
equipment situation. And as for the "confusionr he 
might have included many teachers Who have not been 
properly trained in the correct use of the different 
map projections.47 
In 1955, eleven years later, Hartman points out: 
The subject of projections is a rather technical one 
for the average teacher. Many teachers do not have the 
necessary b'ackground of information to select maps 
according to the use for which they are intended.48 
In reviewing the literature, many articles conce~ned 
with the lack of geographic knowledge of teachers or pro-
spective teachers were found. This lack of geographic 
knowledge is considered significant to this study because 
map skills are taught within the geography program,49 and 
if the geographic training of teachers has been neglected, 
46Alfred H. Meyer, "For Our Air Age ••• A 
Functional Geographic Education," Progressive Education, 
22:39, October, 1944. 
47~. 
48neorge w. Hartman, "Using Maps and Globes," 
Nations Schools, 56:92, October, 1955. 
49clarenee Woodrow Sorenson, "Geography: Recent 
Trends and Significant Literature", Social Education, 
14:296, November, 1950. 
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then it can be assumed that their training in the reading 
and interpretation of maps has also been neglected. 
Gertrude Whipple reports: "Scientific studies show 
that far too many pupils and even teachers are deficient in 
important phases of geography.•50 
Other writers express concern over the geographic 
knowledge of elementary school teachers. 
Yet in practice few teachers on the elementary level 
have any real competence in geographic understanding or 
have even had a course which would prepare them in 
geography they can use.5l 
The key role of the teacher in the instructional 
program is widely asserted. Yet, most teachers have 
had little training in geography beyond their own ele-
mentary school years, and many of them had little then. 
Teachers must be better grounded in geography if they 
are to plan worthwhile educational experiences for 
youngsters. If we grant that young people should 
display a wide understanding of human geographic 
phenomena then teachers must be more literate than we 
expect most of their pupils eventually will become.52 
It appears, after careful study, that there are two 
major reasons for this lack of vital information by our 
students. The first may be found on the elementary 
school level, where geography is handled by teachers 
who are not particularly trained for the work •••• 
Such an approach leaves us with teachers Whose only 
formal knowledge of their field has come from having 
50James, £2• cit., p. 112. 
51John W. Reith, "Problems In Preparing the Elemen-
tary Teacher in Geography With Reference to California" 
Journal of Geography, 52:157, April, 1954. 
52Malcolm P. Douglass and Paul R. Hanna, •A Guide to 
Geographic Content In the Social Studies, • Education, 
77;16, September, 1956. 
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been exposed to the problem when they were in elementary 
school.53 
In 1957 a geography test was administered to 990 
prospective elementary school teachers, most of whom were 
seniors enrolled in seventeen institutions located in nine 
states. The following conclusion was made concerning this 
study: 
The writers believe that the per cent of correct 
responses to the test items indicates a level of under-
standing considerably below that needed by elementary-
school teachers if they're to help.54 
Two years ago in a study at Brooklyn College, an 
instructor gave an outline map of the United States to his 
students at the beginning of his geography course. They 
were to fill in the states, the major rivers and the 
mountain ranges. One third of the fifty-two participating 
students w~e prospective teachers. The average number of 
misses on the states alone was slightly over nineteen for 
the general section and approximately twenty-one and one-
half for the student teachers, or twenty-six including the 
withheld papers. The investigator makes certain 
implications: 
What is even w:orse is the fact, here clearly demon-
strated, that we are sending out uneducated teachers 
who are ignorant of elementary school level foundations 
53James J. Flynn, "A Plea for Geography in High 
Schools," The Social Studies, 41:251, October, 1950. 
54claude E. Norcross and Robert L. West, "The Prep-
aration of Elementary School Teacher in Geography," 
Elementary School Journal, 57:328, March, 1957. 
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of subjects they are even now being called upon to . 
teach. It is all very well to complain about the 
inadequate preparation of students who come to college 
from the high schools, but the fact remains that the 
teachers whom we supposedly train and send out to 
teach these youngsters themselves lack the equipment 
to fill in the gaps about which we are complaining,55 
3, The Status of Map Skills Teaching 
In Teacher Training Institutions 
After examining the literature concerned with the 
ability of teachers and students to read and interpret maps 
the obvious conclusion to be made is that teacher training 
institutions are not emphasizing map skills. In an attempt 
to determine if this was a valid conclusion, the literature 
concerning this was examined, It was necessary to examine 
the geography offerings of teacher training institutions, 
for if map skills are taught it would be within the geog-
raphy program,56 A study made in 1955 indicates the 
assumption that teacher training institutions are not 
teaching geography is false. In this study two hundred and 
twelve institutions on the membership list of the American 
Association of Colleges for Teacher Education were sent 
questionnaires. Every state in the Nation was represented. 
Of the one hundred and seventy-two responding institutions, 
81 per cent required one or more courses in geography for 
5~obert w. Ehr.ich, "Ignorance of Elementary 
Geography Among College Students and Student Teachers," 
School and Society, 88:65, February, 1960, 
56sorenson, loc. cit •. 
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their elementary-school teaching credential candidates. 
Forty per cent of the institutions required more than one 
course, In eighteen of the forty institutions not re-
quiring a geography course, more than 60 per cent of the 
students take such a course as an elective. Fifty-nine per 
cent of the institutions reported that the required geog-
raphy course was specifically designed for prospective 
elementary-school teachers,57 
Other writers also report: 
Geography enrollments in teacher training insti-
tutions are growing, Of 82 institutions in the United 
States with geography enrollments of over 900, 25 at 
least are primarily teacher training schools. Two of 
the six with large enrollments are of this character,58 
Today, most teachers colleges have well qualified 
geography teachers and most teachers colleges have one 
or more staff members devoting all or part time to 
teacher education in the field of geography,59 
If students in teacher training institutions are 
taking geography courses as the above reports indicate, why 
then this ignorance of maps and geography? The ignorance 
of maps may be due to the fact that college officials are 
of the erroneous opinion that students can already read, 
interpret, and understand maps, and therefore neglect this 
57Norcross, ~· cit., p. 326, 
58c, M. Davis, "More Stress On Geography Teaching," 
School and Society, 88:59, February, 1960, 
59G, J, Miller, "Rest and Rust," Journal of 
Geography, 51:356, December, 1952. 
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phase of geographic instruction. Student ignorance of the 
other aspects of geography may exist because teacher train-
ing institutions are emphasizing methods rather than 
content. 
The fact that the students who had taken one geog-
raphy course did not score significantly higher on the 
test of modern geography than did the students who had 
not taken a geography course suggests that present 
geography courses taken by prospective elementary-
school teachers are not significantly increasing their 
understandings of these interrelations.60 
In the opinion of this investigator, teacher 
training institutions cannot justifiably be held respon-
sible for this lack of geographic knowledge. They should 
not have to teach fundamental geographic concepts or map 
understanding any more than they should have to teach 
prospective teachers how to read, write, or do arithmetic. 
But unless the teacher training institutions do, the geog-
rap~ knowledge of students will continue to be neglected. 
This gap in the education of students cannot be closed 
until teachers possess a geographic education that is at 
least equal to that which students are expected to obtain. 
Perhaps Sorenson had this in mind for he feels that"whether 
geography is taught as a separate subject or in a unified 
60Norcross, ~· cit. p. 329. 
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social studies program, the minimum geography preparation 
for elementary school teachers should be twelve to fifteen 
semester hours.n61 





1. Selection of Concepts and Skills 
The first step in this study was to select the map 
skills and understandings to be tested. Since the instru-
ment was to be administered to college students during 
regularly scheduled classes, it was decided to construct 
the instrument so that it could be completed within thirty 
minutes. 
A test which measured all of the map skills and 
knowledges could not be administered within this period of 
time. 
After reviewing numerous articles, books, and theses 
the following skills and knowledges were selected as those 
to be tested: 
1. The ability to read and understand general 
direction on a map. 
2. The ability to locate the earth's divisional 
factors. 
3. The ability to locate the International Date Line 
4. The ability to locate the prime meridian. 
5. The ability to use great circle routes to find 
the shortest distance between points. 
6. The ability to recognize differences in seasons 
and hours of daylight in different latitudes. 




B. The ability to use latitude to determine distance 
9. The ability to use longitude to determine 
distance. 
10. The ability to use longitude in the calculation o 
standard time. 
11. The knowledge that degrees of latitude are 
located on true east-west lines called parallels. 
12. The knowledge that degrees of longitude are 
measured on true east-west lines called 
parallels. 
13. The knowledge that rivers rise in higher eleva-
tions and flow toward the sea. 
14. A knowledge of the location and relative size of 
the large land areas of the world. 
15. A knowledge of the size of the world. 
16. A knowledge of certain map terms. 
17. A knowledge of commonly used map scales. 
18. A knowledge of the most commonly used map 
projections. 
Following are several references which this investi-
gator has included at this time in order to validate the 
selection of the above skills and knowledgffi as those to be 
tested. In the following references it is not intended to 
list all of the skills and knowledges and their grade place 
ment, but to limit the listing to those which are identical 
with or similar to the above skills and knowledges which 
have been selected as those to be tested. 
In The Rand McNally Handbook of Map and Globe Usage, 
published in 1959, concepts and skills are introduced at 
various steps. They are in part: 
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Step Two-Beginners Level-Grade 4 
1. Shape and size of the earth 
Associating size with time for going around the 
earth 
Comparing maps to the globe 
2. Direction 
Relation to poles and equator 
Use of parallels and meridians as direction 
lines 
Location of North Star, and sun at noon 
3. Scale 
Using scale of maps and globes 
5. Earth-sun relationships 
Axis of earth and meaning of rotation 
Time of rotation 
Noon position of the sun 
Equator, Tropic of Cancer, Tropic of Capricorn, 
Arctic Circle and Antarctic Circle 
6. Location 
Continents and oceans 
Step Three-Intermediate Level-Grades 5-6 
1. Shape and size of the earth 
a. Circle measurement in degrees, minutes, 
seconds 
b. Measurement of great circles in miles 
c. Comparison of areas and distances 
2. Direction 
a. Direction on the globe or any map projection 
3. Scale 
a. Meaning of seale 
b. Use of linear and areal scales 
4. Location 
a. Latitude (~rade 5) 
b. Longitude {grade 6) 
e. Description and significance of relative 
location 
5. Earth-sun relationships 
a. Rotation and time 
b. Revolution and parallelism of the axis 
e. Cause of seasons 
Step Four-Junior Level-Grades 7-8 
1. Shape and size of the earth 
Converting degrees of latitude and longitude to 
miles 
Map projections (various ways of showing the 
curved surface on a flat map) 
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5. Earth and sun relationship 
Use of International Date Line, ecliptic, and 
ana lemma 
Time around the world 
Length of days 
Time and place of sunrise and sunset 
Apparent paths of the sun at different latitudesl 
It should be stated that although not mentioned in 
the outline, the author suggests that in Step Thre~-Prades 
5-6, converting degrees of latitude to miles be taught, and 
that converting longitude to miles is listed as optional at 
this level. 
In a recent yearbook of the National Council for the 
Social Studies, the grade placement of geographic concepts 
and generalizations is suggested. Those which are concerned 
with map skills and concepts are reported in part as 
follows: 
Grades III and IV- Stage of Beginning Systematic 
Instruction 
I. Concepts and generalizations concerning: 
E. The Map 
4. Directions on a map are determined by the 
poles. North is not always at the top of 
the map. 
II. Map-reading skills-The child can: 
D. Locate and name the continents. 
lRuby M. Harris, The Rand McNally Handbook of Map and 
Globe Usage (New York: Rand McNally Company, 1959,) pp. 23-
24; 71-72; 133. 
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Grades IV and V-Stage of Rapid Extension of 
Geography Experiences 
I. Concepts and generalizations concerning: 
C. Climate and seasons 
9. On the 21st of June, at the beginning of 
the southern hemisphere winter, the sun 
does not rise south of the Antarctic 
Circle; and on the 21st of December it 
does not set south of this circle. On the 
21st of June, north of the Arctic Circle 
the sun does not set; and on the 21st of 
December it does not rise north of this 
circle. 
F. The map 
8. Latitude means distance north or south of 
the equator. East-west lines are lines 
(or parallels) of latitude. 
II. Map-reading skills-The child: 
D. Determines from an elevation map the direction 
in which rivers flow. 
E. Locates easily the Arctic Circle, Antarctic 
Circle, Tropic of Cancer, and Tropic of 
Capricorn. 
G. Estimates distances between places by using the 
scale of miles • • • recognizes that the scale 
is not accurate in all directions on a map. 
Grades V and VI-Stage of Developing Fundamental 
Understandings and Skills 
I. Concepts and generalizations concerning: 
C. Climate and seasons 
4. Beginning on December 21, lands north of 
the Tropic of Cancer have their winter, 
receiving only very slanting rays of the 
sun. Beginning on June 21, lands south of 
the Tropic of Capricorn have their winter. 
F. The map 
2. Lines of latitude are parallel to the 
equator and are called parallels of 
latitude. They get shorter and shorter 
from the equator to the pole. 
4. Parallels of latitude are numbered from 
zero degrees at the equator to 90 degrees 
at each pole. Knowing the latitude of a 
place helps locate its north-south positior 
on the globe or map. 
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II. Map-reading skills-The child: 
A. Identifies on a map isthmuses, gulfs, straits, 
and bays. 
c. Traces the course of a river from its source to 
its mouth, derives from the map facts about its 
direction and neighboring land. 
D. Locates a place as being in the low, middle or 
high latitudes. 
Grades VII and VIII-Stage of Developing Advanced 
Understandings and Skills 
I. Concepts and generalizations concerning: 
F. The Map 
1. A degree of latitude is equal to almost 70 
miles north or south of the equator, 
because the distance around the earth is 
about 25,000 miles. 
2. A great circle is any circle that divides 
the earth into hemispheres. The equator 
and lines of longitude are great circles. 
The shortest distance between any two 
points on the earth follows a great circle. 
3. Meridians are great circles passing around 
the earth through the poles. 
4. Longitude is measured in degrees. From the 
equator toward either pole, a degree of 
longitude covers a smaller and smaller 
distance until all the meridians meet at 
the poles. 
5. The zero or prime meridian passes through 
Greenwich, a suburb of London. 
6. West longitude is measured to the west of 
the prime meridian from zero to 180 degrees 
which is halfway around the earth. 
7. East longitude is measured to the east of 
the prime meridian from zero to 180 
degrees. 
8. The latitude and longitude of any place 
show its exact location on a globe or a 
map. 
9. Longitude is needed in determining the time 
at any place. Each hour the earth rotates 
through 15 degrees of longitude • • • In 
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traveling eastward from one zone to another 
the clock is set one hour ahead; in travel-
ing westward to another zone, it is set 
back one hour.2 
In 1957 Dooley compiled and validated a list of basic 
geographic concepts. As a part of this study a group of 
jurors including professors of geography in universities, 
professors of social studies in teacher training institu-
tions, and professional geographers rated the concepts for 
learnability. Each concept was noted as better suited for 
inclusion in the curriculum for grades one to six or grades 
seven to twelve. 
Several of these concepts were similar to, except for 
wording, or closely associated with the skills and knowledges 
selected to be tested in this thesis. Of these, over 50 per 
cent of the jurors rated the following as best suited for the 
grades one to six: 
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9. The equinoxes occur in March and September when the 
vertical or direct ray is at the equator at noon. ,/ 
10. The Solstices occur about June 21 and December 21 
when the direct ray of the sun reaches (at noon) the 
earth at the Tropic of Cancer and the Tropic of 
Capricorn, respectively. 
11. Parallels of latitude are imaginary circles paral-
lel to the equator. They measure distance north 
and south of the equator expressed in degrees. 
17. Meridians are arcs of great circles that converge 
at the poles. Longitude is measured east and west 
2preston E. James, "New Viewpoints In Geography," 
Twenty-Ninth Yearbook of the National Council for the Social 
Studies, 1959, pp. 124-142. 
from the prime meridian that passes through 
Greenwich, England. 
The following concepts were rated as best suited for 
grades seven to twelve by more than 50 per cent of the 
jurors: 
12. One degree of latitude everywhere equals 70 statute 
miles. 
18. A great circle is any circle that divides the earth 
into two equal parts; for example the equator and 
meridian circles. 
19. Airlines try to use the arcs of great circle routes 
because they are the shortest distance between two 
points on a sphere. 
20. As the earth rotates from west to east l/24th of 
360 degrees in one hour, standard time belts have 
been established one hour of 15 degrees apart, but 
in some places half-hourly differences in time are 
used for local time, e.g., st. John's NewFoundland. 
21. The International Date Line occurs at approximately 
the 180th meridian where the day differences are 
adjusted.3 
It is significant that although the majority are of 
the opinion that these last five concepts are too difficult 
for the elementary school over 40 per cent of the jurors 
considered concepts twelve and eighteen to be best suited 
for inclusion in grades one through six as did over 30 per 
cent for the remaining three concepts. 
In an earlier article McGuire offered a tentative 
3M. Louise Holland Dooley, 11 A Compilation and Vali-
dation of Basic Geographic Concepts for Inclusion In School 
Curricula From Grades One to Twelve," (unpublished Doctcral 
dissertation, Boston University School of Education, 1957), 
PP• 77-82. 
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gradation of difficulty regarding map interpretation at the 
intermediate level. They are in part as follows: 
1. In grade IV a pupil should learn to 
a. Name and locate continents and oceans 
2. In grade V a pupil should learn-
a. The significance of equator, tropics, circles, 
and poles, and how to utilize this information 
in interpreting facts regarding climate. 
c. The meaning and use of degrees in measuring 
distance from the equator, and of the scale of 
miles in measuring distance from point to point. 
3. In grade VI a pupil should be able to-
c. Read longitude and latitude and understand their 
significance as they affect time belts and 
climatic conditions.4 
A partial list of the abilities and skills set forth 
by Shryock are: 
A. Grade IV. 
1. Knowledge of the equator 
2. Knowledge of the card~hal directions 
4. Knowledge of direction and comparative distance 
from the equator. 
B. Grade v. 
1. Knowledge of physical and political maps 
4. Ability to compare areas on one map with the 
same areas on another map. 
6. Use of the scale 
7. Knowledge of direction 
8. Use of degrees 
c. Grade VI. 
1. Knowledge of latitude, longitude and elementary 
projection. 
2. Ability to tell time by longitude.5 
~dna M. McGuire, "Social Studies Skills in the 
Elementary School," Social Education, 1:569-574, November, 
1937. 
5c1ara M. Shryock, "Gradations in Map Learning," 
Journal of Geography, 38:5, May, 1939. 
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Littlefield's compilation of basic skills recommended 
by geographic experts for the sixth, seventh, and eighth 
grades indicated: 
1. Recognition of direction 
2. Recognition of scale 
a. ability to measure distance on maps of different 
scale and different projection. 
3. Recognition of latitude and longitude 
a. ability to locate and designate points 
c. ability to measure distance by changing degrees 
of latitude to miles. 
d. ability to divide the world into low, high, and 
middle latitudes, and into eastern and western 
hemispheres. 
e. ability to reckon time by longitude. 
g. ability to divide the world into degrees.6 
The following more commonly used social studies text 
books for the training of elementary school teachers were 
examined in the determination of the concepts to be tested. 
John Jarolimek, Social Studies In Elementary 
Education, 1959 
John v. Michaelis, Social Studies for Children in a 
Democracy, 1956 
Ralph c. Preston, Teaching Social Studies in the 
Elementary Schools, 1958 
Bruce Edgar Wesley, and Mary A. Adams, Teaching 
Social Studies In Elementary Schools, 1952 
All of the authors of the above social studies texts 
do.not agree that all of the concepts listed earlier as 
6Harold Wood Littlefield, ttThe Construction and 
Evaluation of a Diagnostic Test on Map Skills for Grades Six 
Seven, and Eight" (unpUblished Master's thesis, Boston 
University, School of Education, 1947),p. 16. 
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those to be tested should be included in the elementary 
school curriculum, but it can be stated that the majority of 
the authors believe that the majority of the concepts should 
be taught in the elementary school. 
A study of the above references indicates that there 
is not complete agreement as to which skills and concepts 
should be taught at a given grade level. Nor do authorities 
agree as to whether certain skills should be taught at the 
elementary or at the junior high school level. 
From an analysis of the above listed references it 
can be stated that the majority of the skills and concepts 
tested by this investigator should be taught in the elemen-
tary school. 
It should be mentioned that it was not the intended 
purpose of this writer to test elementary school pupils but 
to test elementary school teachers. They should not only 
have a knowledge of the skills they are expected to teach, 
but their knowledge should extend beyond this level if maps 
are to be used efficiently and effectively. 
The selected skills and concepts which several educa-
tors would not place in the elementary school would be 
taught in the junior high school. It is conceivable that 
these skills and concepts could be included in the curric-
ulum of some advanced sixth grade classes. If not, then the 
teacher should be equipped with these skills and knowledges 
so that he can answer the questions of more inquiring sixth 
42 
grade children. 
2. Construction of Test 
In selecting the type of test to be constructed there 
was a choice of three types: (1) a factual test, (2) a 
functional test, (3) a combination functional and factual 
test. The third choice was selected as it allowed the 
inclusion of both items to test specific facts concerning 
maps, and items which necessitated the utilization of maps 
in order to answer correctly. Multiple-choice test items 
are used throughout the test. In theory, the ability to 
make fairly close distinctions is an advantage of the 
multiple-choice method. 
Two maps were included in the test. Map I is a 
Mercator projection of the world. Map II is a land form 
map of an imaginary area adopted with minor modifications 
from the Spelman study.7 
The test consists of thirty-one items. Items one 
through sixteen are factual in nature and do not require the 
use of any map in answering. Questions seventeen through 
twenty-five require the use of Map I. To answer questions 
twenty-six through thirty-one Map II is used. 
The number of test items is small, but it was not 
intended to test all of the skills and concepts involved in 
using maps. The purpose of the test was merely to obtain 
Mary E. Spelman, "The Construction and Evaluation of 
A Map Skills Test for Intermediate Grades," (unpublished 
Master's thesis Boston Universit School of Education 1953 
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some indication of what may be expected should the test be 
extended. The study itself, is but a preliminary explora-
tion of the problem. 
The completed test was distributed to the members of 
a social studies seminar in which this writer was a member, 
for their comments. A few minor changes were suggested,and 
made. 
As the final step, the finished test, accompanying 
maps and answer sheet were reproduced. 
3. Administration of Test 
The test was given, under supervision, to 315 seniors 
in three different teacher training institutions. Two are 
state operated teachers' colleges and the third is a school 
of education in a university. In each, the test was 
administered to those members of the senior class majoring 
in elementary education. 
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CHAPTER IV 
ANALYSIS OF TEST RESULTS 
This chapter deals with the statistical procedures, 
results, interpretations and conclusions derived from the 
raw scores of the Map Skills Test. The total number of 
testees within three teacher training institutions was 315. 
Specifically, 148 prospective elementary school teachers 
were tested at College A, 85 at College B and 82 at College 
c. 
The highest possible raw score was thir.t.y-one. The 
scores ranged between five and twenty-six. The mean, 
rounded to one decimal place, was found to be 13.6. The 
means at the individual Colleges were 13.7, 12.3 and 14.0 
at Colleges A, B, and C respectively. The standard devia-
tion of the scores was computed to be 3.5 at College A, 3.2 
at College B, and 3 •. 7 at College c. The standard deviation 
of the combined scores at College A, B, and c was 3.5. 
On the following pages the above information in addi-
tion to the distribution and the frequency of each score is 
listed in the form of tables. Tables I, II and III indicate 
results of Colleges A, B and C respectively. Table IV 
indicates the combined results at Colleges A, B and c. 
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TABLE I 
DISTRIBUTION OF SCORES ON A MAP SKILLS TEST 




















Mean - 13.6 
Standard Deviation - 3!5 
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TABLE II 
DISTRffiUTION OF SCORES ON A MAP SKILLS TEST 

















Mean - 12.3 
Standard Deviation - 3.2 
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TABLE III 
DISTRIBUTION OF SCORES ON A MAP SKILLS TEST 



















Mean - 14.0 
Standard Deviation - 3.7 
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TABLE IV 
DISTRIBUTION OF SCORES ON A MAP SKILLS TEST 



























Far statistical treatment in computing a reliability 
coefficient each third test was selected until a total of 
one hundred was obtained. From the total number of items on 
the Map Skills Test two half-tests were constructed. The 
raw scores on each half-test were used to compute a Pearson 
product moment coefficient of correlation.l 
Using the formula which is listed below a coefficient 
of .45 was computed. 
NCXY • (IX) (FY) 
r:rq • --~~~~-~(~~-X~)B.-~~-i§~--~(E·Y~)2 
To predict the reliability of the full length test 
the Spearman-Brown prophecy formula was ap)lied.2 The 
coefficient was computed to be .62. 
Formula useda 
nrn 
rnn • ~~~--~~~ 1 ~ (n - 1) ri1 
An interpretation or the size of the coefficient 
depends very much upon the purpose for which the test was 
constructed. Kelley states that the minimum reliability 
lJ. Po Guilford, Fundamental Statistics in Ps~chology 
and Education (New Yorks icGraw-!111 Book Company 19 0) 
P• 159o 
2A. M. Jordan, Me11fiement in Education (New Yorkz 
McGraw-Hill Book Companys 53) Po 2a. 
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.coefficient necessary for the purpose intended in this study, 
that of evaluating the level of group accomplishment, to be 
.50. 
In addition to the above statistical data, the number 
and per cent of correct responses to each item at Colleges 
A, B and C was computed. This information is presented in 
tabular form on the following pages. Tables V, VI and VII 
indicate results at Colleges A, B and C respectively. In 
table VIII the totals of the three colleges are combined. 
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NUMBER AND PERCENTAGE OF CORRECT RESPONSES ON A MAP 
SKILLS TEST OF 148 SENIORS AT COLLEGE A 
Test Number of 
Item Correct Responses Per Cent 
1 79 53 
2 55 37 
3 43 29 
4 52 35 
5 67 45 
6 20 14 
7 58 39 
8 134 91 
9 38 26 
10 53 36 
11 42 28 
12 61 41 
13 65 43 
14 34 23 
15 51 34 
16 50 34 
17 97 66 
18 41 28 
19 106 72 
20 109 74 
21 67 45 
22 55 37 
23 19 13 
24 2:3 16 
25 98 66 
26 66 45 
27 74 50 
28 64 43 
29 96 65 
30 51 34 
31 103 70 
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TABLE VI 
NUMBER AND PERCENTAGE OF CORRECT RESPONSES ON A MAP 
SKILLS TEST OF 85 SENIORS AT COLLEGE B 
Test Number of 
Item Correct Responses Per Cent 
1 54 63 
2 24 28 
3 23 27 
4 28 33 
5 32 28 
6 22 26 
7 23 27 
8 66 78 
9 14 18 
10 32 28 
11 30 35 
12 23 27 
13 27 32 
14 7 8 
15 26 31 
16 15 18 
17 51 60 
18 15 18 
19 62 73 
20 61 72 
21 22 26 
22 30 35 
23 12 14 
24 17 20 
25 30 35 
26 35 41 
27 38 45 
28 33 39 
29 59 68 
30 33 39 
31 60 71 
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TABLE VII 
NUMBER AND PERCENTAGE OF CORRECT RESPONSES ON A MAP 
SKILLS TEST OF 82 SENIORS AT COLLEGE C 
Test Nwnber of 
Item Correct Responses Per Cent 
1 56 68 
2: 39 48 
:5 4:5 52 
4 :56 44 
5 40 49 
6 17 21 
7 27 33 
8 70 85 
9 23 28 
10 27 33 
11 16 20 
12 30 37 
13 39 48 
14 10 12 
15 29 35 
16 15 18 
17 50 61 
18 19 23 
19 60 7:5 
20 55 67 
21 44 54 
2:2' 31 38 
23 17 21 
24 18 22 
25 44 54 
26 39 48 
27 55 67 
28 26 32 
29 65 79 
30 32 39 
31 59 72 
55 
TABLE VIII 
NUMBER AND PERCENTAGE OF CORRECT RESPONSES ON A MAP SKILLS 
TEST OF 315 SENIORS AT COLLEGES A, B AND C 
Test Number of 
Item Correct ResEonses Per Cent 
1 189 60 
2 128 41 
3 109 35 
4 126 40 
5 139 44 
6 59 19 
7 108 34 
8 270 86 
9 75 24 
10 112 36 
11 88 28 
12 114 36 
13 131 42 
14 51 16 
15 106 33 
16 81 26 
17 198 63 
18 75 24 
19 226 72 
20 225 71 
21 133 42 
22 116 37 
23 48 15 
24 58 18 
25 172 55 
26 140 44 
27 167 53 
28 123 39 
29 220 70 
30 116 37 
31 222 70 
Tables V through VIII have shown the successes on 
each test item. The information in Table IX has been organ-
ised to indicate results in relation to the skills and 
knowledges selected to be tested. These are: 
1. The ability to read and understand general 
direction on a map. 
2. The ability to locate the earth's divisional 
factors. 
3. The ability to locate the International Date Line. 
4. The ability to locate the prime meridian. 
s. The ability to use great circle routes to find the 
shortest distance between points. 
6. The ability to recognize differences in seasons 
and hours of daylight in different latitudes. 
7. The ability to use latitude and longitude in 
finding location. 
e. The ability to use latitude to determine distance. 
9. The ability to use longitude to determine 
distance. 
10. The ability to use longitude in the calculation of 
standard time. 
ll •. The knowledge that degrees of latitude are 
located on true east-west lines called parallels. 
12. The knowledge that degrees of longitude are 
measured on true east-west lines called parallels. 
13. The knowledge that rivers rise in higher elevatiom 
and flow toward the sea. 
14. A knowledge of the location and relative size of 
the large land areas of the world. 
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15. A knowledge of the size of the world. 
16. A knowledge of certain map terms. 
17. A knowledge of commonly used map scales. 
18. A knowledge of the moat commonly used map 
projections. 
The first column of Table IX refers to the number of 
the skill or knowledge in the above list. The second 
column indicates the item or items designed to teat each 
particular skill. The third column represents the percentage 
of correct responses to each item. The last column represen 






PER CENT OF CORRECT RESPONSE OF 315 SENIORS AT 
COLLEGE A, B AND C TO SELECTED SKILLS 
Per Cent of Average Per Cent of 
Skill Items Correct Response Correct Response 
On Each Item For Each Skill 
1 27 53 (45 
30 37 ( 
2 22: 37 ( 
23 15 (35.7 
25 55 ( 
3 21 42 42 
4 8 86 86 
5 3 35 (25.5 
14 16 ( 
6 10 36 (32 
11 28 ( 
'"' 
7 17 63 (67.5 
19 72 ( 
8 18 24 24 
9 24 18 18 
10 7 34 (30 
16 26 ( 
11 15 33 33 
12 12 36 36 
13 26 44 44 
14 9 24 ( 47.5 
20 71 ( 
15 1 60 (52 
5 44 ( 
16 2 41 (41.5 





TABLE IX (Continued) 
PER CENT OF CORRECT RESPONSE OF 315 SENIORS AT 
COLLIDE A, B AND C TO SELECTED SKILLS 
Per Cent of Average Per Cent of 
Items Correct Response Correct Response 
On Each Item Far Each Skill 
28 53 ( 
29 70 (64.3 
31 70 ( 
4 40 (28.5 
6 19 ( 
NOTE: This table should be read as follows: It.ems 27 
and 30 test skill 1 as listed on page 58, 53 per cent and 37 
per cent answered these items correctly. The average of 
correct responses to items 27 and 30 is 45 per cent. 
An examination of the data presented in this chapter 
forces this writer to conclude that knowledge concerning 
maps is below that which might reasonably be expected· of 
prospective elementary school teachers. 
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CH~~V 
SUMMARY AND CONCLUSION 
The purpose or this study was to determine the ability 
of prospective elementary school teachers to understand and 
use mapa. 
The increased complexity of modern society, caused by 
rapid technological advancement, has brought about the need 
for renewed emphasis on geography and ita basic tool, the 
map. 
Contrary to the existing need, a review of the current 
literature indicated considerable discontentment concerning 
the status of geography in the curriculum. Achievement in 
the map skills area was found to be low. 
It was stated that the study is characterized by the 
implicit assumptions that the ability to understand and use 
mapa is a necessary requisite to effective geography 
teaching, and that basic to effective teaching of map skills 
and understandings is the teacher who is adequately prepared 
to teach this complex abstraction. No attempt was made, 
within the limits of the study, to measure this relationship 
empirically. However, the writer feels that it can be sub-
stantiated on the basis of pedagogical evidence. 
The procedure of the study involved the construction 
and administration of a test of selected map skills and 
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knowledges. The following skills and knowledges were 
selected to be tested: 
1. The ability to read and understand general direction 
on a map. 
2. The ability to locate the earth's divisional factors 
3. The ability to locate the International Date Line. 
4. The ability to locate the prime meridian. 
5. The ability to use great circle routes to find the 
shortest distance between points. 
6. The ability to recognize differences in seasons 
and hours of daylight in different latitudes. 
7. The ability to use latitude and longitude in 
finding location. 
s. The ability to use latitude to determine distance. 
9. The ability to use longitude to determine distance. 
10. The ability to use longitude in the calculation of 
standard time. 
11. The knowledge that degrees of latitude are located 
on true east-west lines called parallels. 
12. The knowledge that degrees of longitude are 
measured on true east-west lines called parallels. 
13. The knowledge that rivers rise in higher elevations 
and flow toward the sea. 
14. A knowledge of the location and relative size of 
the large land areas of the world. 
15. A knowledge of the size of the world. 
16. A knowledge of certain map terms. 
Total achievement on the Map Skills Test probably must 
be considered poor. The mean score was 13.6 of a possible 
31. The highest per cent of correct response to any item 
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was 86. Percentages in the seventies were attained on four 
test items, in the sixties on two and in the fifties on two 
others. More than 50 per cent of the students answered 
twenty-two of the thirty-one items incorrectly. 
Most of the prospective teachers knew that the prime 
meridian passed through England, but only 42 per cent could 
locate the International Date Line. 
Two test items concerned the ability to use latitude 
and longitude to find location. Only 67 per cent of the 
responses to these items were correct. Approximately the 
same results were obtained for the understanding and usage 
of map scale--64.3 per cent of the answeres in this area 
were correct. 
On one of the two maps used w1 th the test north was not 
found in its customary position at the top of the map but at 
the bottom. This caused considerable confusion because over 
half--65 per cent--of the responses concerning direction on 
this map were incorrect. 
Three questions tested knowledge of certain of the 
earth 1 s divisional factors. The college seniors were asked 
to locate the Tropic of cancer, a region of middle latitudes 
and the Arctic Circle on a map. Fifty-five per cent could 
locate the first and 37 per cent the second. The lowest 
score on any test was scored on the third. This revealed the 
shocking fact that only 15 per cent--48 of 315--could locate 
the Arctic Circle. 
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It appears that there exists a scanty knowledge of 
earth-sun relations as they affect differences in seasons 
and hours of sunlight. Only 32 per cent of the answers to 
the questions in the area were correct. 
Serious deficiencies were discovered concerning the 
ability to measure distances by using degrees of latitude or 
longitude. Only 18 per cent answered correctly the question 
which deals with measuring degrees of longitude. Only 24 
per cent answered item 18 correctly. To obtain the correct 
response the students had to convert twenty degrees of 
latitude to miles. By answering, Hit is not possible to 
know the distance without a scale of milesH over one-half 
showed that they were not ever aware that degrees of 
latitude can be converted to miles. 
The results on certain items indicate that the college 
students are HMercator orientated.H The fact that 84 per 
cent of the students still think in terms of east-west 
water routes and fail to consider great circle routes as the 
shortest distance between points is i~icated by their 
incorrect answers to item 14. These prospective elementary 
teachers are not aware of the inadequateness of the Mercator 
projection as is proven by items 6 and 9. For item 9 only 
24 per cent recognized the fact that South America is many 
times larger than Greenland. 
In item 6, which listed three true concepts concerning 
the Mercator projection, and one false, only 19 per cent 
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recognized the false concept. 
In conclusion, it is emphasized that the study has been 
conceived as a preliminary exploration of the problem. 
However, on the basis of the indications derived from this 
study, the writer can point to the apparent weakness of 
prospective teachers concerning map skills and knowledges and 
offer this as one of the basic factors causing poor achieve-
ment in that area of social studies dealing with maps. What 
teachers do not understand they cannot properly teach. This 
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APPENDIX 
MAP SKILLS TEST 
Before starting the test, please take the answer sheet 
and fill in the questions under the heading General 
Information. Also, read the directions and sample question. 
For each question put the right answer in the right space on 
the answer sheet. 
1. Which of the following numbers represents the approximate 
circumference of the earth? 
a. 10,000 miles b. 
d. 
251 000 miles 
501 000 miles 
c. 35 1 000 miles 
2. "An arm of the sea at the lower end of a river," is a 
definition of which of the following terms? 
a. isthmus b. estuary e. strait d. delta 
3. To take the shortest route to Boston from Moscow, in 
Which of the following directions would you head? 
a. east b. north e. south d. west 
4. Which one of the following statements concerning map 
projections is !Q! true? 
a. All maps show some distortion in representing the 
surface of the earth. 
b. On an equal area projection, areas are shown in their 
true relative size. 
e. Goode's interrupted hamolosine projection shows the 
.entire surface of the earth without distortion. 
d. An advantage of a polar projection is that it does not 
show distortion of areas represented. 
5. Which of the following numbers represents the approximate 
diameter of the earth? 
s. 
a. 51 000 miles b. B,OOO miles c. 12,000 miles 
d. 20,000 miles 
Which one of the following statements concerning the 
Mercator projection is NOT true? 
a. The Mercator projection accurately shows the shape 
continents. 
b. The Mercator projection distorts areas represented 
higher latitudes. 
e. The Mercator projection shows the entire surface of 
the earth. 





7. It is 8 A. M. on Tuesday at 1500W. longitude. What time 
and day is it at 15QOE. longitude? 
a. 4 A. M. Monday 
b. 4 A. M. Wednesday 
c. 4 A. M. Tuesday 
d. 12 Noon Tuesday 
8. The prime meridian goes through Which one of the 
following countries? 
a. Germany b. United States 
d. Australia 
c. England 
9. Which of the following statements concerning the com-
parative size of Greenland and South America is true? 
a. Greenland is approximately twice as large as South 
America. 
b. Greenland and South America are approximately the 
same size. 
c. South America is approximately twice as large as 
Greenland. 
d. South America is approximately eight times as large 
as Greenland. 
10. Which of the following questions concerning earth-sun 
relations is true? 
a. The sun is nearer to the earth in July than in 
January. 
b. Miami, Florida has fewer hours of daylight in June 
than Boston. 
c. In areas of low latitude, sometimes called the Torrid 
Zone, the sun is always directly overhead at noon. 
d. Canada receives fewer total hours of sunlight during 
the year than Florida. 
11. Which of the following statements concerning climatic 
conditions on the 21st day of June would NOT be true? 
12. 
a. The noonday sun is directly over the equator. 
b. There would be no hours of darkness at 90°N latitude. 
c. It would be the be~inning of a hot season, which we 
call summer, at 40oN. and 4QOS. of the equator. 
d. There would be no hours of daylight at 9oos. latitud~ 
Which one of the following statements is NOT true of 
degrees of longitude? 
a. Degrees of longitude may be used to measure the 
distance that one point is east or west of another 
point. 
71 
b. Degrees of longitude are measured along meridiana. 
Co Degrees of longitude are measured up to 1800 east or 
west of the prime meridian. 
do A degree of longitude at the equator represents 70 
miles on the surface of the earth. 
13. Which of the following is a definition for archipelago? 
a. "The triangular or fan-shaped tract of land made by 
deposita of mud, sand etc." 
b. "A sea that is dotted with islands" 
Co "A narrow inlet of the sea between high banks or 
rocks" 
d. "A strip of land that connects two larger areas" 
14. An airplane leaving Calcutta, India for New York, via 
the shortest route, would head in which of the following 
directions? 
a. north b. east c. west d. south 
15. Along Which of the following lines would you look to 
find a place that was located 300 south of the equator? 
16. 
a. the Tropic of 
b. a meridian 
c. a parallel 
d. the Tropic of 
It is 3 P. M. at 
oow. longitude? 
a. 1 Po M. 
bo 7 P. M. 
Cancer 
Capricorn 
300W. longitude. What time is it at 
c. 5 P. M. 
do It isn't possible to tell the 
given information 
USE MAP I IN ANSWJ!RING THE FOLLOWING QUESTIONS 
17. The location of the place with the co-oridnatea A-N 
could also be written as which of the following? 
a. sooN. latitude 
bo 600N. longitude 
c. 600N. longitude 




120 OW. longitude 
lS. Which of the following statements concerning the 
distance from a point on line J to a point on line A, 
at the same longitude, is true? 
a. The distance is approximately 1,400 miles. 
b. The distance is approximately 2,000 miles. 
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c. The distance is approximately 2 1 300 miles. 
d. It is not possible to know the distance without a 
scale of miles. 
19. The location of the co-ordinates 20°S. latitude, 600W. 
longitude is in Which of the following places? 
a. Indian Ocean b. Asia c. Atlantic Ocean 
do South America 
20 • Which of the following letters does NOT show a continen 
a. p b. Q Co Z do T 
21. The International Date Line is represented by Which of 
the following letters? 
a. G b. D Co L d. c 
22. Which of these letters shows middle latitudes? 
a. K to L b. H to G c. L to H d. L to G 
23. Which of the following letters shows the Arctic Circle? 
a. J b. H Co K d. F 
24. Which of the following statements concernir:g distance 
is false? 
a. The distance between points Nand W at the equator 
is approximately 4,200 miles. 
b. The distance between 20 ON. latitude and 40 oN. 
latitude is the same as the distance between sooN. 
latitude and BOON. latitude. 
c. The distance between line N and line W at 40os. 
latitude is approximately 41 200 miles. d. The distance between the equator and 20oN. latitude 
at line C is approximately 1 1 400 mile a. 
25. Which of the following letters shows the Tropic of 
Cancer? 
26. 
a. L b. K c. H 
USE MAP II IN ANSWERING 
What place do we find at 
river? 
a. G bo T Co A 
Co I 
THE FOLLOWING QUESTIONS 
the source of the navigable 
do B 
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27. A ship passing from M to L would be traveling in which 
of the following directions? 
a. north b. south Co east d. west 
28- Which TWO of the following statements concerning the 
29 type of scale used on this map are correct? 
a. This type of scale is called a graphic scale. 
b. A ruler must be used to determine distance with this 
scale. 
c. The type of scale can be understood and used by most 
intermediate grade children. 
do Distances would be easier to calculate if a ratio 
type of scale were used. 
30. An automobile passing over the bridge from P to R 
would be traveling in which of the following directions? 
a. northeast bo southwest c. southeast d. northwest 
31. Which of the following numbers represents the length of 
the canal? 
a. 20 miles b. 25 miles c. 30 miles d. 35 miles 
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ANSWER SHEET FOR MAP SKILLS TEST 
GENERAL INFORMATION 
This test is being administered as part of a study to 
determine the ability of prospective teachers to understand 
and use maps. Please DO NOT put your name anywhere on this 
answer sheet or test. The results of this test will have no 
affect on any course you are now taking at this college. 
DIRECTIONS AND SAMPLE QUESTION 
Ex. Which of the following countries is located in the 
Southern Hemisphere? 
a. Canada b. Australia c. The United States d. France 
Yea, the correct answer is Australia. It is letter b, so put 
your x under the letter b, like this: 
a b e d 
1. () 00 () () 
2. () 00 () () 
3. () 00 () () 
4. () () ( ) 00 
s. ( ) 00 ( ) ( ) 
a b e d 
6. () () ~ () 
7. () 0<) () () 
a. ( > ( > 00 ( ) 
9. () ( ) () 00 
10o () () 00 () 
a b e d 
Ex. () ~ () () 
a b c d 
n. () () 00 () 
12. () OQ () () 
13. () 00 () () 
14. 00 () () () 
15. ( ) () 00 () 
a b e d 
16. ( ) () 00 () 
17. () () () 00 
18. 00 () () () 
19. () () () CQ 





23. () ( ) 
00 () () () 
00 () 
()()00() 24. 
25. 00 () () () 
a b c d 
26 • ( ) ( ) ( ) 00 
27. 00 () () ( ) 
28. 00 ( ) ( ) () 
29. ( ) ( ) 00 ( ) 
30. () 00 () () 
31. () 00 () () 
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